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AyNO quiNQVAfr^iai'o sEVro 
GEORGII III. REGIS. 

CAP. CXL. 

An Abttractiffah'Aei far e&tablUhinff 
the Use of an Hydrometer, called 
SiKEs's Hydrometer, in aicertain- 
ing the Strength of Sph-Ui, imstead 
of ClakkVs Byarometer, 

XITHEREAS b; an Act made in the Forty- 
firat Year of the Reign of His preMut 
Majesty, Bmon|; other Tfimgs, IVn- making 
]>erpetual so much of an Aet made in llie 
Twenty-seventh Year of the Reign of Hig 
present Mtijesty, as relatek to ridcertahuiig (hi 
Strength of Spirits by Clarke'i Hydrometer, it 
was ^aiifed, tfnK so itibih «f an Act made 
in the Tweuty-seveotli Yeai of the Reign of 
His present Majesty, intituled j4ti Act for 
makatg AlloteaMMf to r* AewfeH At F&re^ 
WitKt,for the Stock of certain Foreign Wii»ei 
in titeir Poueuion at a certain Time, upon 
which tile Duties on MfmlUifm hnt>e been 
paid, and for amendimj leveral Laict relative 
to the ttevmmebf J^iAu, \k dir»t«d that 
all Spirits should be ileemed and taken to be 
of the Degree of Strcn^tli at which the Hy- 
drometer, cotnmoniy eatled Clarke'i Hydro- 
nietcr, shoutd, 'U)KJli TrlHt by any Officer or 
Officers df £KtiiM, denotb any lueh %irlts to 
be, which was io continue >in force until the 
Fiflh Day of April One thousand seven hun- 
dred and eightj'tFigrit, And which by several 
subsequent Acts was continued until the 
First Day of'June One thousand eight hundred 
and one, should be made perpetual; And 
whereas, since the fattiai; of th« said Acts, 



s 

an HydroiBeter» eaUed 8UMi Hydrometery 
liath with grrat Care been Gompleted, and 
hath, by proper Etperiments made for that 
PurpcttCy been ascertained to denote as Proof 
Spirit that which, at the Tamperatore of 
Piay-K>ne Degrees by Fmkrmkeift Ther- 
momi^tery weighs exactly Twelve-thirteenth 
Parts of an equal Measure of distilled Water ; 
and also to determine the Strengths of all 
other Spirits in Proportion to the Quantity of 
euch Proof Spirit which is contained therein, 
or which ean be made from them, with a 
Degree of Aeeuraoy never before attained ; 
and it is expedient to establish the same in 
lieu and instcMui of the said Hydrometer, called 
Clar1uf$ Hydfometer, which still remains in 
use in Great Briiaim, under and by virtue of 
the said Act ; and it is also expedient to re- 
peal the said recited Clause of the sai<l Agt 
made in the Forty-first Year of the Reign 
aforesaid; and also an Act made in the 
Forty-second Year of the Ragn aforesaid, 
intituled An Act to authorize the Lord 42G.H.e.97 
High TreoMwrer or Commiuioner» of the 
Treasury in Great Britun, and the Lord 
High In-eamrer or the Comntimonert of the 
Treamry in Ireland, to order the Use of the 
Hydrometers now employed in the Manage- 
ment of the Revenues to be discontinued^ and 
other Instruments t^ he used instead thereof: 
be. it therefore enacted bv the King's most 
Excellent Majesty, by and with the Advice 
and Consent of the Lords Spiritual and Tem- 
poral^ and Commons, in this present Pariia- 
ment assembled, and by the Authority of the 
same. That firom and after the FiAh l^y of 
January One thousand eight hundred and Recited 
seventeen, the said recited Clause, and also ('Uiue in 
the said Act made in the Forty«>second Year ^^^-j-cU? 
aforesaid, ahall be and the same are hereby ^^^^^ 
respectively repealed. repealed. 

H. And be it further enacted, TTiat in au Spirits 
and throughout the United Kinsdom of Great to be deem- 
Britain and belaud, from and af^er the said ^ ^ ^^^ 
Fifth Day of January One thousand eight ^^^Jgjj 
hundred and seventeen, all Spirits shall (save sikes^sHy. 
and except in the several Cases herein-after dromcter 
expressly mentioned and otherwise provided "^^ ^^ 
for) be deemed and taken to be of^the Dc. ""^^^"^ 
gfise of Strength at which the said Hydro- 
meter, oaHed Sikes's Hydnmieter, shall, upon 
Trial by an^ Officer or Officers of the Cus- 
toms or'fixcise^ denote such Spirits to be, any 
Thing in the said Acts, or in any other Act 
€>r Acts^ <o the contrary thereof in anywise 

and alt; Rqks, Regulations^ 



ProTisioiiiy Penalties, Forfeituret,^ Cltuses^ 
Msttera. aiid ThUi|ie in «ny Act ©r ilets €s&- 
tairird» nod not hereby (^pKtsiv eotttrottl^ 
or altered, nor repugnant to theProviaiooa of 
this Act, relating to tb^ aseertaiaing tbt 

Degree of Strength of any Spirits^ or tcM Hie 
Degree of Strength of any Spirits for any Pin^ 
pose whatever, relating to the Revenues of 
Ciistonisand Excise^ or either of them, bythc 
said Hydrometer eaUed C/iir4e'<.Hvdrometer^ 
or by any other Hydrometer, in tfiat Fairt tif 
the United. Kingdom called J^eiandf nhM bt 
in full Force, and applied in all Respects as to 
the said Hydrometer called jS?/Aei'f!!ydf|i^ 
roHcr, as fyiy and: effiectisally w» i^^^ 
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- uf ere- hereby ^'pirrticulsu?lyf€He:i 

. yj^st-»aci3ti(^pill||ifo?^^ 

i'.fitahiiKii. III. And whereas the Strengths of Spirits 
mentof the denoted by the said Hydrometer called 
strcJTirths ^^^^^' Hydrometer, according to the Tem- 
oiSpmtL pcrature thereof, have been set down in a 
Table Intituled '< A Table of the Strengths 
" of Spirits denoted by Sike$*9 Hydrometer," 
and which said Table has been and is sub- 
scribed with the Hand of the Right Honoiuv 
able Nicholat Vansittart, Chancellor of the 
Exchequer of Great Britain. 

Rcgulau IV. And be it further enacted. That in all 
iiig the Trials of the Strength of any Spirits bv any 
SXwte ^^^^^^ ®' Officers of Excise, with the said 
&c ' Hydrometer called Siket*t Hydrometer, in 
any Part of the said United Kingdom, Uie 
9 per Cent Strength of Nine per Centum above Proof, 
over proof denoted bv the said Hydrometer, called 
in lieii of AStAtf;«'« Hydrometer, shall be substituted for 
l^rO^kl the Strength of One to Nine over Hydrometer 
^ Proof, mentioned in an Act of the Twenty- 
sixth Year of the Reign of His present Ma- 
jesty King Gporge the Third, among other 
Things, for the better Regulation of the 
making and vending British Spirits, .or in any 
other Act or Acts of Parliament relating to 
His Majesty's Revenue of Excise, iu force 
immediately before the pa&sing of this Act ; 
Forfeiture, tind that all Spirits made subject to Forfcituri^ 
under ir by virtue of the said last-mentioned 
^ Acts, or any or either pf them, for or by 

^reason of their being of a higher Degree of 
Strength than last aforesaid, shall, together 
with the Casks and Packages containing the 
same, be and remain forfeited, for and by rea- 
son of the said Spirits being of a higher 
Degree of Strength Ihaij the said Streng^^ of 
Mine fer Centvni above Proof; and tliaC iii 
all such Trials as aforetoid, the Slrength of 



Eight, per Centum above Proof, denoted by 8 per Cent. 
tbc said Hvdn 
meter, shall be 



tbe said Hydromet^er, called Sikes't Hjdro- o-p- in lieu 

substituted for the Strength of ^^ * ^^ 



0;ie to Ten over Hydrometer Proof men- cuyj^^ 
tioned in the said Act made in the Twenty- 
sixth Year of bis said present Mafesty's Reign; 
or in another Act, made in the Twenty-eighth 
Year of His said Majesty's Reign, among other 
Things, for better regulating the Exportation 
of Brititk-mside Spirits -firora England to 
Scotland, and from Scotland to England: or 
of another Act, made in the Thirtieth Year of 
His said present Majesty's Reign, among other 
Things, to continue Two Acts, made in the 
Twenty-eighth and Twenty-ninth Years of the 
Reign of His present Majesty therein men- 
tioned ; or of another Act made in the Fifty* 
second Year of His said present Majesty's 
Reign, among other Things, for regulating the 
Warehousing of Spirits distilled from Com in 
Ireland for Exportation, without Payment of 
the Duty of Excise chargeable thereon ; or in 
any other Act or Acts of Parliament relating 
to His Majesty's Revenue of Excise in any 
Part of the United Kingdom, in force imme- 
diately before the passing of this Act ; and 
that all Spirits made subject to Forfeiture 
under or by virtue of the said last-mentioned 
Acts, or any or either of them, for or by rea- 
son of, their higher Degree of Strength than 
last aforesaid, shall, together with the Casks 
and Packages containing the same, be and 
remain forfeited for and by Reason of the Forfeiture. 
said Spirits being of a higher Degree of 
Strength than the said Eight per Centum 
above Proof; and that, in all such Trials as 
aforesaid, the Strength of Fifteen per Centum jg (. 
under Proof, denoted by the said Hydrometer imdemroof 
called Sikes't Hydrometer, shall in like Man- inAtMd cf 
ner be substituted for the Strength of One to * ^ « un- 
Six under Hydrometer Proof, mentioned in **« qLiJ**' 
Act made in the Second Year of the Reign of 
His said Majesty, among other Things, for 
better regulating and encouraging the Expor- 
tation of British-mzide Spirits ; and that, in 
all such Trials as aforesaid, the Strength of 

• • • 

Seventeen per Centum under Proof, denoted. |jp^(«^^ 
by the said Hydrometer called Sike/s Hy- underproof 
drometer, shall in like manner be substituted instead of 
for th^ Strength of One in Six under Hydro- {^-""^*' 
mieter Proof mentioned in the said Act of the SS^eT' 
Twenty-sixth Year aforesaid ; or in another 
AoC; made in., the Thirty-thurd .Year of the 
Reign aforesaid, among other Things^ (or 
regmting the Duties on DbtiUeries in the 
re8)^c^vci,I>utricti in &olfi«c{;. or in ,ano« 
thef Act inade iii the lliurty.-Buitk Year of the 
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Beinn. aforeaaidy among other Thingi, ibr 
regubting; the Datiet onlMctillefftes in the m- 
. peotive Districts in Sqoiland: or in any other 
Act or Acts of Paritamcnt relating to Hia 
Majesty's Revenue of Excise, in force imne- 
dtately iiefore the |>assing of this Aet ; nod 
that ail Spirits made subject to Forfeiture 
under or by virtue of the said Act of the 
Thirty*tfaird Year aforesaid, for or by feason 
of their higher Degree of Strength than last 
aforesaid, shall, together with the Casks and 
Packages containing the same, be and renuiin 
ForfcituM. forfeited, for and by reason of the said Spirits 
being of a higher Degree of Strength tbau the 
said Seventeen per Centum under Proof; and 
also that all Spirits made subject to Forfeiture 
under or by virtue of any other of the said 
last-mentioned Acts, for or by reason of their 
lower Degree of Strength than last aforeaai<l^ 
shall, together with tl^ Casks and Packages 
contaifliog the same, be and remain forfeited 
for and by reason of the said Spirits being of 
a lower Degree of Strength than the said 
Seventeen per Centum under Proof ; and that, 
in all such Trials as aforesaid, the Strength of 
20 percent Xwenty per Centum under Proof, denoted by 
IJJ^S^the said Hydrometer caHed SiMu Hydro- 
for 1 in 6 meter, shall be substituted for the Strength of 
under per One in Five under Hydrometer Proof, men- 
^^^^ tioned in the said Act of the Thirtieth Year 
aforesaid, or in any other Act or Acts of Par- 
liament relating to His Majesty's {Levenue of 
Excise, in force immediately before the pass- 
ing of this Act; and that all Spirits made 
Forfeiture, subject to Forfeiture under or by virtue of the 
said last-mentioned Acts, or any <Mr either of 
them, for or by reason of their higher Degree 
of Strength than last aforesaid, shall, together 
with the Casks and Packages containmg the 
same, be and remain forfeited, for or by rea- 
son of the said Spirits being of a higher 
Degree of Strength than the said Twenty per 
Centum under Proof; and that in all Ac- 
counts taken under or by vurtue of the said 
Act made in the Thirtieth Year aforesaid, by 
any Officer or Officers of Excise, of the Stock 
of BritUh Brandy, rectified Britiwh Spirits, 
raw British Spints, Compounds or other 
Britiih Spirits, of any Rectdier or Rectifiers, 
or Compounder or Compounders of Spirits 
®^ ^ (whether a Maker or Makers of Spurits or not,> 
ted^t^Sn. "^^ "°^ every such Stock and Stocks shall be 
Cent under taken and computed at the Strength of 
Proof in Twenty eight per Centum under Proof, de- 
^ J^- noted by the said Hy called Sikei't 

un'^^^ Hydrometer, in lieu aiKl mstei^df caslitig- 
perdMcbanl computing the same at theStrengtk o( 



One ill Three and Three-fourths uiMicr Hjr* 
clrometeir Proof, mentioued in the said last- 
toientioned Act; and that all Spirits made 
subject to Fovfi^re under or by virtne of the For^ature 
said last-mentioned Act, for or bv reason ^!|L^^ 
any such Stock added t«» the Quantity ^^wftttd to 
SpirilSy for ivbich Permits shall have beea esoeed the 
granted since the Time of taking the last Quanticy 
preceding Account of such Sto^ being J?^ ^ 
found to exceed the Quantity of Spirils fouM ^ xime 
by the Officer or Ofiiceirs ot Excise in such of taking 
Stocky at the Time of taking tlie last preced- theprcccd* 
ing Aecount of such Stock by tbe Officer or ^^^ 
Officers of Excise, added to the Quaatky 
since received or made, as in tbe said lasV- 
mentioned Act is mentioned, witli the AiloW'- 
ance in the said last- mentioned Act in that 
Behalf mentioned, shall be and remain for- 
feited for or by reason of such Stock being 
found to exceed tiie Quantity of Spirits found 
by the Officer or Officers of Excise in such 
Stock at the Time of taking the last preced- 
ing Account of such Stock, casting or com- 
puting the same in Manner directed by this 
Act ; and that all British Spirits of a greater An Spirits 
or higher Degree of Strength than Forty-three J*J|^« ^ 
per Centum above Proof, denoted by the^J^*"^ 
same Hydrometer called Sikess Hydrometer, deemed 
shall be deemed and taken to be Spirits of Spirits of 
Wine, within the Meaning of the said Act ^*"*** 
made in the Twenty-sixth Year of the Reign 
of His present Majesty : Provided always, 28G.3.c.4€ 
that if the Strength of any Spirits manure- I*»ovi8o, 
tured and imported from that Part of Great ^^^'jjf ^'^ 
Britain called Scotland into that Part ofg^^ii^j 
Great Britain called England as aforesaid, for Expor- 
shall upon Trial, by any Officer or Officers of ^•*>on to 
Excise in England^ by the said Hydrometer ^^j^^^ 
called Siket^i Hydrometer, be denoted to be \^ forfeited 
greater than that oi Eight per Centum above for impor. 
Proof, and such Excess shall not exceed ^»^^ into 
Three per Centum over and above the said ^^fth' 
Strength of Eight per Centum above Proof, exceed 8 
then and in such Case the said Spirits shall perCentum 
not be forfeited, but shall be charged with a "boveproof 
further Duty proportioned to their said Sur- 
plus Strength. 

V. And be it further enacted. That all Recovery 
Fines, Penalties, and Forfeitures imposed by "4 ^^'' 
this Act shall be sued for, recoverecl, levied, p|^t^ 
o^ mitigated by such Ways, Means, or Me- 
thods, as any Fine, Penalty, or Forfeiture 
may be sued for, recovered, levied, or miti- 
gated by any Law or Laws of Excise, or by 
Action of I>ebt, Bill, Plaint, or Information, 
in any of Hb Majesty's Courts of Record at 
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WeMtoUnkcr, or io the Court ot Exchehoer in 
Sooiland irespedtively ; and that One Moiety 
of every such Fine, Penalty, or Forfeiture 
sliall be to Hit Majesty, His Heurs and 
Successors, and the other Moiety to him 
or them who shall inform, discover, or sue 
for the same. 

And whereas by an Act of the 57th Geo. III. 
Cap, 129, the Strength of Seven per Centum 
above' Proof, denoted by 8tkei*i Hydrometer^ 
shall in lieu of the Strength of Eight per 
Cetutum above Proof, mentioned in the 
56th Geo. HI. Cap. 140, be substituted for 
One to Ten over Hydrometer Proof menticmed 
in any Act relating to Spirits. 
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DESCRIPTION 

OF 

SIKES'S HYDROMETER. 



The Hydrometar consists of a Spheri- 
cal Ball and an Upper and Lower Stem ; 
the Upper Stem has 10 or more *principal 
Divisions, which are sub-divided into five 
parts, and by the separate application of 
nine weights in succession, completes the 
range of Strengths from Alcohol to Wa- 
ter ; each Weight being equivalent to 10 
principal Divisions. 

The Hydrometer with the 60 Weight 
on the Lower Stem, is adjusted to float in 
Proof Spirit of 5 1*' of Temperature, to the 
Kne below the letter P. engraved on the 
side of the Stem ; and by the addition of 
the Square Weight or Ci^ on the top of the 
Stem, to the same point in Distilled 
Water of the same Temperature, the Cap 
being one-twelfth part of the whole weight 
of the Hydrometer and weight 6o°, shews 
the difference between Proof Spirit and 
Water, and is the standard as defined and 
established by the Hydrometer Act, 
S6 Geo. III. Cap. 140, which states Proof 
Spirit at 51° of Temperature, to weigh 
exactly twelve-thirteenth parts of an equal 
bulk of Distilled Water. 



* When dieDhiiEon II or 12 are on the Stem, they win be 
finiAd to eozteipoiiil .widi Ae tJRO.iop Divitians, being sndi portion< 
oi ihe range Monghfig to the neztheaTicr Weight' 
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Description of the Tahh. 



The former Table published on this 
subject having been much condemned for 
its intricacy and liability of errdr, liie M- 
lowing is an entire new airangement, in 
which every Strength^ under it;8 spedfiei 
degree of Tempeitttnre, may be dete> 
mined at one view, from the strongest 
Spirit of Wine to Water ; and beings the n* 
suit of a very accurate arithmetical prooesi^ 
all the previous errors contained in the sab- 
divisions are carefully removed; a complete 
line of separation distinguishes conspi- 
cuously the over from the under Proof 
Strength, thereby preventing the possi- 
bility of any erroneous conclusion. The 
Strengths are expressed in numbers, de- 
noting the excess or deficiency per Cent 
of Proof Spirit in any Sample, by the 
actual produce that would be found on 
its reduction to Proof; or what is gene- 
nerally known by the *' Concentrated 
Strengths" which appertain to each divi- 
sion and sub-division of the Stem for eveiy 
degree of Temperature from SO to 80 
inclusive, to a single tenth per Cent, being 
25,203 points of Strength. 

This Table having met with such deci- 
ded approbation, for its superiority in 
arrangement, accuracy, and facility in the 
dispatch of business, is with confidence 
respectfully submitted to the patrmiage 
of the Public. 
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l)irect%&M for ike AppUcati&n of 
the Hydrotn^elr and Table. 



Immerse the Hydrometer ittid discoTer 
the Temperature of the Spirit Apply 
on the lower Stem either of the Weights 
that win cause the Hydrometer to float, 
so that some part of the Divided Stem 
intersects the surface of the Liquor ; the 
number on the weight and the division at 
the surface must be added for the indica- 
tion ; agsunst which ir^ the Table will be 
found the correct Strength. 



EXAMPLE 



Suppose the Temperature 47^, and the 
Hydrometer with the Weight 80 on, 
should intersect the surface at the figure 
4 on the Stem, the addition of the number 
on the Weight and that at the surface 
become 34, turn to the page in the Table 
headed by the given Temperature, viz. 
47^, and against 34, in the column 30, will 
be found 37 . 2 per Cent. Over Proof con- 
centrated Strength ; each column in the 
Table being headed by the number of the 
Weight to which it respectively belongs. 

Again, if the Temperature appears 58^ 
and the Weight 70 should cause the Hy- 
drometer to float at 1 . 4 at the surface, 
(each of the sub-divisions denoting two 
tenths) the addition being 71 . 4, refer to 



Sittbe? :'n tlif- Tahlf beaded by the 
remperature, and against "/T. S^^-^ 
ler Cent, under Proof. The same 
to be observed in determining the 
h of any other Sample of a differ- . 
nperature and Indication. 

recommended in all cases that the 
■f the Hydrometer be juimcrEcl 
O the Division 0, and sufferpd to 
ts restitig point, being careful that 
le be free from air bubbles. 

nethod of estimating the quantity 
■ contained in any Cask of Spirit of 
or under Proof Strength. — Mul- 
i gauged content of the Cask by 
Centage Strength; the two figures 
.eft in the produce become frac- 
•arts of a gallon. If over Proof 
luce to he added to the gauged 
and if under Proof, substracted. 







70.70 

92.76 Proof Spiril. 



57.0.4 

66.0. a Prouf spirit. 
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that number in the Table headed by the 
given Temperfiture, and against 71 . 4 is 
20 . 9 per Cent, under Proof. The same 
process to be observed in determining the 
Strength of any other Sample of a differ- 
ent Temperature and Indication. 

It is recommended in all cases that the 
Stem of the Hydrometer be immersed 
down to the Division 0, and suffered to 
rise to its resting pointy being careful that 
the whole be free from air bubbles. 

The method of estimating the quantity 
of Proof contained in any Cask of Spirit of 
an over or under Proof Strength. — Mul- 
tiply the gauged content of the Cask by 
the per Centage Strength; the two figures 
to the left in the produce become frac- 
tional parts of a gallon. If over Proof 
the produce to be added to the gauged 
content ; and if under Proof, suhstracted. 



Content 
Strength 


GalU. 

122 

over Proof 58 


122 
70.76 




976 
6X0 


192.76 Proof Spirit. 




70.76 




Content < 
Strength i 


GOi. 


124 
57.0.4 


under Proof 46 




744 
495 

57.04 


66.9.6 Proof Spirit. 
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TABLE 

OF THB 

STRENGTH OF SPIRITS 

FOK 

4 

Sikes^s Hydrometer. 



h 



30° TEMPERATURE. 







o.o 

.2 
• 4 



I.C 

.4 

.8 



.4 



• 4 

.K 

4.0 

.4 
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9.4 
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88.8 
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.6 

.1 
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UNDER PBOOF. 
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.8 


18.4 
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.823.9 




7.0 


67.4 
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OVER PROOF. 



TEMPERATURE 32'. 
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,8 Hi. J 
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,4^4.3 

.1K6.9 
.K88.8 



5J.9 
< S-1-8 



DNDER PROOF. 



33" TEMPERATUBE 




TEMPERATURE 33 
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.8 
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.4 

A 
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.8 
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55.0 
.2 

.4 

.6 

56.0 

.2 

.4 
.6 
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.2 
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.6 
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.6 
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12.9 
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8.0 
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2' 
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4.0 
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.8 


8.9 
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.8 
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.8 
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.2 
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.2 
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.6 
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12.9 
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14.0 
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19.2 
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.6 
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.4 
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.8 



41.6 
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45«2 
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UNDER PROOF. 
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34° TEMPERATURE. 
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7«.o 
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12 
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14 
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14 
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.1 
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"7 
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1 
6 
o 
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91 
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I80.0 
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.4 



81.0 

.2 
•4 



.8 
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33 
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634 
83i 



82.0 35 
.236 
.4 37 
.63 



.8 



83.0 
.2 

X 
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84.041 
.141 
.443 
.6U4 

.844 
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30 

y 
31 



P. 

38 

39 
40 

40 
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•1 

•4 

.6 
.8 



47 

47 

48 



86.0 49 
50 

.65* 
.851 



.2 

•4 



87.0 
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.4 

.6 

.8 



88.0 



.6 

.8 



89.0 

.2 
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55 

56 

57 
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I 
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7 

9 

6 

3 
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•6 70.0 
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.9 
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74 1 
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76.6, 
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.1 

X 

^8 
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•4 

M 
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95.0 

.a 
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.6 
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9.6 
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81.6 
82.3 



83.0 

83-71 
84.3» 
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86.9 

88.8 i 
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90.0 

•4|9<».5 



.6 
.8 



97.0 



91.2 
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93.3 

3.S 
8194.4 
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.69 



98.0 



99.09 



.2 
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•5 
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5 

o 
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35 TEMPERATURE. 







o.c 

.2 

•4 
.6 
.8 

i.o 

•4 

.6 
.8 



a.o 

.9 

.4 

.6 

.8 



3-0 

•4 
.6 

I 4.0 

.2 

4 



70.0 
69.x 
69.7 



{»9.3 
69.1 

• ^j6o.o 

'Vi8.7 

5-9,68.5 
.2=68.3 
.4;68.*2 
•6J68.0 



0,067.7 

•4J67.3 
.6|67.a 

^167.0 
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7-Oi^j6.8 
.2 66.6 
.46^.5 
.6,66.3 
.866.2 

8«oYi6.o 
.2:65.8 
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.665.5 
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I 
9.065.1 
.264.0 
.4.64.7 
.664.6 
.8 A4.4 
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I 
i" 
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Wt. 



10 



10.0 
•2 
•4 

.6 
_.8 

II. o 

.2 

•4 
.6 

.8 



64.2 
64.0 

63-9 
63-7 
63.6 



12.0 
• 2 

.4 
.6 



.8 



13.0 
.2 

•4 
.6 

.8 



14.0 
;2 

•4 
.6 



63*4 
63.2 

63-0 
62.9 

62.7 



62.5 
62.3 
62.1 
62.0 
61.8 



61.6 
61.4 
61.2 
61. 1 
60.9 



15.0 
.3 

.4 
.6 

.8 



60.7 
60.5 
60.3 

60.2 
Go.c 
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59-^> 
5y«4 

59.3 
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X6.0I58.9 

.258.7 

.41J8.5 
.658.4 
.858.2 



17.0 

.2 
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